In this paper, I investigate the prospect that there has been a general 'upskilling' 
Introduction
There is an increasingly common presumption of widespread skills shortages, especially at the upper end of the skills distribution. Common sense, and economic theory, would predict that skills-shortages would drive up wages; these relatively higher wages would attract. new supply (through education and immigration). This process is, if it exists, could be called 'upskilling'. The purpose of this paper is to identify and, where possible, quantify this upskilling.
In the following, I am looking at one part of the labour market system: qualifications. I make the assumption that qualifications are a good proxy for skills. Thus, if there is a general and significant turn towards a 'high skilled, high tech, knowledge' economy, then there, reasonably, ought to be a sign of it in the data on qualifications. 1 Specifically, in this paper I address three themes. First, I look at the trend in qualifications across the three most recent census cycles to estimate whether there is a general upward trend in skill acquisition. Second, I discuss the relationship between qualifications and occupations, where the intersection is alternately median wages and the number/share of incumbents. Third, by combining the data from the four qualifications categories created, I construct a single variable with which I solve for growth in income, supply, and demand of 'relatively skilled' workers from 1991 to 200 1.
A opportune outcome from this analysis is the opportunity to compare men's qualifications and incomes to women's. It is not unexpected that there are differences in the types of skills acquired or the choice of occupation between the genders. But, this research allows me to isolate observationally equivalent (by qualification, occupation, and industry) individuals and compare their incomes. Thus, in each of the three sections below, I offer some observations on the differences and similarities between men and women.
This research allows me to make several tentative observations. There is reason to believe that a general upskilling in the New Zealand workforce has occurred. Higher skills, measured by higher qualifications, are associated with higher incomes; although this isn't always true in New Zealand. These real incomes have been growing in the face of increasing supply, indicating a strong relative demand for educated workers. Further, there is more to incomes than qualifications; to a tangible extent, the incomes of peers, regardless of qualifications, affect wages. Women are entering the labor force at a greater rate than men; significantly, this is true at the university end of the qualification spectrum. Finally, there is a persistent, wide-spread disparity between the incomes of men and women, regardless of qualification, industry, and occupation.
The paper is organized in the following manner. Section 1 presents census data on the incomes and numbers of fulltime workers by their qualifications. Qualifications are allocated to four exclusive groups: University, Other Post-School, High School, and Fifth-Form or Less . Section 2 uses the same information to construct several occupation categories. The criterion used for creating these exclusive categories is the density of the four formal education levels in each occupation. Section 3 uses the four qualification groups to construct a single variable for relatively higher skilled workers. This variable is used to shed light on the idea of 'upskilling' and its unfortunate shadow, 'skills shortage'. A final section brings together the various conclusions of the paper and offers some ideas for future work.
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An obvious starting point in an analysis of general upskilling is with income and employment. Changes in incomes and levels of employment (by occupation and qualification) tell us much about the labor market, or, at least, the short side of the labor market. There are a few things that become immediately clear from the table. First, as far as qualifications signal skills and productivity, the higher the qualification earned, the higher the likely remuneration received. Second, incomes growth was uneven among the categories, but jumped significantly at the bottom end over the decade. However, growth was more even across the categories during the second half of the decade and, in fact, slightly favored the top-end. The third notable point is, perhaps, the most striking: In the age of the purported high-skill boom, the real return to those with the highest qualifications stayed about the same between 1991 and 2001. However, there was solid growth at the top end during the second-half of the decade. Using median wages can lead to some odd results. For example, whereas the over-the-decade growth in University wages was stagnant in Table 1 , the components of this category (wage growth of male and female university graduates) show no sign of this stagnation in Table 2 . That is, wages for both men and women university graduates grew significantly, but their allocation among income bands was such that the combination left the 'total' median income unchanged. In other words, the real wages university graduates grew over the decade, and especially so from 1996 to 2001 and this growth suggests increasing demand. This latter point will be taken up in greater detail in section three. Other Post-Secondary to University for men was $18,600, while, for women, the step was about $9,000. Moreover, the spread of male earnings by qualification (University minus Fifth Form or Less) was $27,000, versus $16,500
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Between 1991 and 2001, there was very strong income growth in the lowest qualification category, especially for women. Moreover, the growth rate was greater overall for women than men. The same pattern held between 1996 and 2001. But, the big, but not surprising, news is that the wage differential between men and women leaves much to be anticipated. While women earned 82 cents for each dollar earned by men overall -an increase of 3 cents from 1991 -they earned a mere 72 cents for each dollar earned by men at the University level -a decrease of nearly two cents since 1991. The literature on this yawn is extensive, much of it dedicated to 'explaining' away much -but never all -of the gap. The next table looks at wages for each qualification category relative to the (excluded) Fifth-Form or Less category (men are compared to men; women, women). I now turn to changes in employment by qualification, which, when combined with wage data, will allow me to draw some tentative conclusions. Table 4 presents data on total, male, and female employment by qualification. Together, this implies that demand for women with university qualifications outstripped supply by a significant amount. 9 Second and more generally, the demand for full-time labor must have exceeded the supply of workers willing to work full-time, since employment moved ahead by just over 33 percent while wages climbed 4 percent.
Next, there was a stark difference in outcomes at the Other Post-Secondary level with male employment holding steady while female employment jumping 12 percent. Nevertheless, wages for both men andwomen in this category moved ahead by about 4 percent. But the real eyebrow-raising outcome is at the High School level: Both male and female full-time employment grew by nearly 60 percent. However, only women's wages increased in the category.
Finally, it is also reasonable to assume that because of such strong growth in top-end employment growth, coupled with solid growth in top-end wages, that there has been increasing demand for higher skilled workers, but no indication that this demand has exceeded or been at the expense of lower-skilled work. I estimate this increase in demand later in the paper.
Heterogeneity of Qualifications and Occupations
In this section, I stratify occupations according to the qualifications of incumbents. The data in this section are limited to the 200 I Census. By applying qualification density criteria (admittedly derived in a somewhat arbitrary fashion) to 3-digit occupations, I have created several categories of occupations.
10 Due to space considerations, I limit the discussion to just a few such categories. Although this classification scheme is arbitrary, its utility is seen in Table 5 . At one extreme nearly 90 percent of Legal Professionals possess a university degree; at the other extreme, about three-quarters of Agricultural and Earthmoving Equipment Operators do not possess more than a fifth form certificate. The former category requires a high degree of formal, classroom training; the latter requires little formal training, but may offer special or onthe-job training.
The table serves to underscore the point made earlier: While there are highly remunerated occupations that do not require advanced degrees, in the main, the higher the qualification obtained, the higher the income received. This is as true for the 1oth and 90 1 h percentiles as it is for the median. · The only occupation that appears to garner earnings well above equally 'qualified' occupations is the highly unionised, if skilled, Raiiway Engine Drivers.
Interestingly, there is not a single occupation that is dominated by high-school (only) graduates -in spite of the large numbers of employees with the qualification. From this, it appears as though high school does not provide many marketable skills over and above the fifth form level and around which an occupation has built its worker base. In other words, just about any job that one could do with a high school diploma, one could just as easily do with a lesser qualification.
It's worth highlighting the fact that no occupation (at the three-digit level) requires any single type of degree; all are mixes to some extent. This is trivially true for what I have called 'mixed type' occupations, but it is also true for 'pure type' occupations. For example, Packers and Freight Handlers are classified as a Fifth Form or Less occupation, but nearly 1 out of 3 incumbents have more than just a fifth form certificate. Indeed, 14 percent have some type of tertiary degree when this is clearly unnecessary for the tasks required.
This last point provokes the question about whether those with higher degrees who work in occupations that do not 'require' those degrees earn more than their (formally) less-educated colleagues. For example, the median wage over all Fifth Form or Less occupations is $27,357. Is this an accurate description of the earnings of universitydegreed jobholders as well as high-school non-finishers? Table 6 presents the breakdown of incomes by qualification within each occupation classification. The table also provides income data by gender. Further, the table provides the ratio of the row median to the 'total' median for that classification. In the interest of conserving space, classifications are limited to just four. The rows associated with the first classification, Total All Occupations, rehearse data provided in earlier tables.
This table shows that a university-educated female earns about $52,500 in university qualification occupations, but earns much less than one-half of that, or about $21,200, in the lowest occupation category. A male high-school nonfinisher earns about $29,300 in this lowest qualificationbased occupation, but earns nearly $37,000 in university qualification occupations. 12 In other words, a university degree is necessary to get a high-paying job, but certainly not sufficient. Further, for men, possessing a university degree does not necessarily guarantee the highest income even within the same occupation classification. For example, a universitydegreed male employee in the Fifth Form or Less classification earns about 11 cents less per dollar of income than a high-school non-completer and 21 cents per dollar less than someone with some other postsecondary education. This would seem to imply that, to some extent, education is not simply a sorting process or a signalling device. 13 The same doesn't necessarily hold true for women. For each occupation category, the income of the university-educated women is above that for lesser-educated peers.
Thus, there is more affecting income in any given classification than just the effect of that qualification group's pay range. A university graduate will earn considerably more in university-type occupations than in non-university-type occupations (in general, education matters), but may earn less than his less-well-educated counterparts in these non-university-type occupations (more specifically, education isn't the whole story). And for any given qualification, expected income increases with the incomes of peers (i.e., those within the same occupation).
I noted earlier that women earned about 82 cents for every dollar earned by men. This was an aggregate figure. Thus, the 18-cent difference could result from the choice of occupation, or composition effects, per qualification. In other words, (to use an extreme example) maybe the differences in income results from university-educated women working as librarians while university-educated men work as lawyers.
The following table allows us to compare 'like with like' by breaking down single occupations (3 digit) for men and women by qualifications and median earnings. I've simply chosen three occupations (representing different types of work and expectations) to compare, but the pattern holds for nearly every 3-digit occupation. matter. Thus, another way of looking at the data is by the allocation of qualifications among industry groups. Admittedly, the level of industry detail in Table 8 isn't particularly informative, but it does help to highlight a couple of things. As with other tables, I am forced to limit the exposition because of concerns about length. Note that the education premium -the difference in earnings between the two education categories -for some industries is quite small, especially relative to the opportunity costs associated with obtaining a university education. Where there is a reliance on expert and specific knowledge, the premium is much higher. Thus, for example, I am relieved not to find much of a difference in earnings in the retail trade group. However, I expected, and find, a big difference in finance and business.
The table also provides information on qualification concentrations among industry groups. It is not surprising to see that university graduates are concentrated in the more cerebral industry groups; likewise, there is a high concentration of fifth-formers (or less) in the more manual industries. Tables 8 and 9 (see next page) don't exhaust the possibilities of analysis with this type of data; perhaps occupational choice is informative. Of all such incumbents, about half are working in business services and about one out of ten are in wholesale trade. Women are slightly more concentrated than men in the finance and government industries.
Given the new economy-like attributes that are tied up with computer-related, knowledge-intensive fields, there is an assumption of greater equality in pay (perhaps because of the truly androgynous nature of computerrelated skills or knowledge). And, this actually appears to be true: A woman's expected income as a university educated computer professional is nearly 85 percent of a man's-which, it must be stated, is 13 cents better than the overall average for university graduates. In fact, in two cases the women's median income is actually more than men's -granted, one is a residual category. Changing Demand for Higher-Skilled Workers Above, I made several assertions regarding the demand for high-skilled workers. I also proposed that the demand for high-skilled women might be different than the demand for high-skilled men. In this section, I test these ideas.
It's informative to look at the changing shares of employment by qualification. Table 11 shows employment share by qualification by gender for the three most recent censuses. While University and High School employment shares increased (especially the latter), Other Post-Secondary and Fifth Form or Less employment shares dropped (the former, significantly). This seems to provide us with a mixed signal as to whether there was a significant upskilling in the workforce. To get around this, I have constructed a single variable from the four qualifications: relative skilled labor. The variable is constructed based on the assumption that the dividing line falls in the Other Post-Secondary qualification range in such a way that one-half of the group is considered higher skilled and one-half lower skilled. This assumes that one-half of Other PostSecondary workers are one-for-one substitutes for High School and Fifth Form or Less workers. It also implies that the other half of Other Post-Secondary workers are one-for-one substitutes for University graduates.
17 But, once allocated to their respective halves, those with Other Post-Secondary are not one-to-one substitutes for one another.
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The objective is to construct a very simply model of the NZ labor market in order to estimate the relative importance of shifts in supply and demand of labor on changes in earnings from 1991 to 1996 to 2001. Assuming full employment, the estimated model is S=DWa, which can be simplified to: Thus, I am able to estimate how much of the changes in wages have been the result of increasing demand. Table 12 displays the results. Between 1991 and 1996, the change in relative demand for skilled workers was slightly negative overall. 2° For men, the change was essentially zero, but for women, demand dropped by about one percent. This outcome is consistent with, and provides context to, what I observed in Tables 2 through  4 . Wages increased for the higher-skilled women, but increased by more for lower-skilled women, thereby closing the relative earnings gap. Employment followed a similar pattern. If relative demand for higher skilled women had not fallen, ·then wages would have increased -an outcome incompatible with our data. In the second half of the decade, the dynamic changed somewhat. Overall, supply increased; for men, relative supply continued to sink, but for women, relative supply shot forward . The crux of the dynamic was the strong increase in demand for both men and women. Because the relative supply of the former continued to retreat, men's relative wage gains were superior to women's. The relative demand for skilled women was significantly greater than the relative demand for skilled men, but because of the increase in relative supply, wage growth lagged a bit behind men's. Importantly, what this points to is demand outstripping supply, or a shortage of skilled workers.
Concluding Remarks
I had rather modest objectives for this paper; namely, an exposition of the relationship of qualifications and occupations and a discussion of the changing nature of demand for skilled workers. Through this and in addition to the value of such a descriptive analysis, I hoped to shed some light on the idea of skills-shortages. What this analysis showed was that education matters for earnings, but it's not the whole story. Other influences on incomes were apparent: occupation, industry, the incomes of colleagues, and gender. Thus, the labor market doesn't necessarily compensate holders of like qualifications similarly.
In the last part of the paper, I offered a crude model for calculating relative supply of and demand for skilled workers. The objective was to test the assumption of an upskilling New Zealand workforce. What this unsophisticated model showed was that, on balance, relative demand for higher-skilled workers has been on the increase over the past half-decade or so. At face value, more people have higher skills and these skills are in demand by employers -who are willing to pay a wage premium to get what they want. In fact, with demand for skilled workers growing at a stronger rate than their supply, it is reasonable to conclude that there is, at this general level, a skills shortage. Further, from this model, it appeared to be the case that there are differences between the supply and demand factors affecting men and women. Indeed, both relative demand and supply of skilled female workers have grown faster than for skilled male workers.
However interesting these findings are, they are tempered by the limitations of the analysis. Although I restricted the data to the full-time employed aged 24-and-over, there is still much unaccounted-for heterogeneity in the data. For example, as regards the persistence of the gender wage gap, a fuller analysis would incorporate characteristics of both the worker and the workplace. Many domestic and overseas studies have shown that worker characteristics like age, broken careers, specific qualifications, and years of relevant experience, and firm characteristics like size, ownership and export-focus combine to moderate wage gaps between men and women. Also, it would be worth examining the wage effects of the female education bulge (so many women entering the job market with university degrees over a very short period may pull down the average). Finally, the data reported here seem to indicate that issue of genderbased income disparities is much too complicated to distil to a single, pervasive cause.
Regarding a more robust test of demand for skilled workers, it would be worth looking over a longer time horizon. Incorporating several more censuses' worth of data would allow for some interesting comparisons between pre-and post-reforms and the changes in skills acquisition and demand. Of course, the analysis would be greatly aided by using record-level, as opposed to aggregated, data. Yet, census data would not overcome the biggest limitation: The five-yearly census imposes rather arbitrary time-frame. The interesting stuff about changing supply and demand would correlate more closely with the changing structure and cycles of the economy, which don't occur on a 5-yearly cycle. The alternative of using HLFS could be explored as an alternative.
Notes
• The views expressed in this paper are those of the author. The paper does not represent the views of the Department of Labour.
1 Of course, this isn't necessarily true. More university-degreed workers don't necessarily mean that there are more highly skilled workers; it depends upon the actual degree and job. Nevertheless, if more people are getting degrees, then that is, more than likely, a good sign for the economy.
2 An exposition on the change in formal qualifications sounds reasonable enough. But, it isn't without at least one very large problem: It completely misses skills acquired on the job (both formal and informal). But, I don't feel too constrained by this because I am more concerned with the idea that formal qualifications reflect skill acquisition that could not adequately be addressed through workplace training programs (except at the margin of skills gaps). 4 All income data are in 2001 dollars; 1991 earnings are inflated using the CPl. 6 Note that Total can have higher growth than average of components. This is due, among other reasons, to using median income, as opposed to mean income. 7 As pointed out in fn. 5, the use of median income can lead to the outcome where components of a total income grow faster than total income. Thus, male and female median university incomes grow at a greater rate than total university income, as shown in Table I .
8 I mention some of the explanatory variables anon.
9 Two points need mentioning. First, I acknowledge that the size of the growth is partly due to the level of employment in the base year. Second, and, perhaps, more contentiously, I assume that the labor market for women with university degrees is somewhat distinct from the market for similarly qualified men; this is partly due to employment concentrations in different occupations, but also due to differences in the personal characteristics of female workers compared to male. It is also worth noting that in 2001 the share of full-time employed women with a university degree exceeded the share of full-time employed men with a university degree.
10 I use as density thresholds the figures of two-thirds and onethird. For 'pure type' occupations, I apply the first standard: In order to be a 'pure type' occupation, at least two-thirds of the incumbents must have one type of qualification. 'Mixed type' occupations result from combinations of qualifications per occupation-each making up between one-third and two-thirds.
11 Top incomes in the university qualifications are truncated at $101,000 because Statistics New Zealand's income bands end at $101,000.
12 It is also true that this representative male (who didn't finish high school) earns more than this representative female university graduate, but because I'm not discussing occupations, that comparison is rather inappropriate.
13 If anything, it would signal, at least in the nonuniversity occupation classification, that the degree holder is somehow inferior to other potential candidates.
14 There is quite a bit more to the story of earnings differential than simply education. Nevertheless, that story simply reduces the earnings differential; it does not eliminate it. I speak more of this in the conclusion. 15 The alternative explanation would be that discrimination acts along more a subtle avenue, like through voting preferences. However, second-order explanations, such as this, are often too vague to be convincing -do women, who make up at least one-half of the electorate, act on this purported socially created, pervasive prejudice at the polls?
16 At this level of specificity, some of the cells could evince the effects of rounding. Under the random rounding process used by Statistics New Zealand, all cell values, including row and column totals, are rounded as follows: zero entries and entries that are already multiples of three are left unchanged, but other cell entries are rounded to the nearest multiple of three. 17 I also solved the model using University as the complete set of 'skilled' workers. The outcomes were slightly different (but not contradictory), although less interesting. I use the variable construction steps outlined by Johnson (JEP, Volume 11 :2, 1997). 18 The process is as follows: 
